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I N T R O D U C T I O N
Phytotherapy, as part of the complementary pharmacotherapy is a therapeutic concept of treatment based on the use of natural raw materials (drugs) and herbal preparations (phytopreparations), which are used prophylactically in treating mild forms of the disease, or as adjuvant therapy in the treatment of chronic diseases (1) . The increasing orientation towards phytotherapy is the result of the tendency towards improving health, but also the dissatisfaction of patients with conventional drugs in terms of safety, efficiency and cost, and the attitude that the use of herbal preparations is safe and secure (1, 2) . So today, at the beginning of the 21 st century, interest in phytopreparations is increasing, and according to the World Health Organization (WHO), most of the world's population in health care relies mainly on traditional methods of treatment by using herbs (3) . Although, very often the words "natural" or "herbal origin" are identified with the meaning of "safe", herbs are a natural laboratory where complex mixtures of organic compounds are synthesized, often of variable content. In addition to the pharmacological activities and positive effects on health, they may lead to adverse effects, toxic effects, allergic reactions, as well as the interaction of conventional and herbal medicines (4) .
Nevertheless, there is generally a positive attitude towards the use of phytopreparations. It is thought that herbal preparations and herbal dietary supplements are safe and harmless to human health and are commonly used on person's own initiative, without consultations with a pharmacist or a doctor (5) (6) (7) (8) .
Although there are a number of studies, where besides the evaluation of the attitude on phytopreparations, estimation of knowledge about the use, safety of use of herbal preparations is performed, these studies are mainly related to attitudes and knowledge of students of pharmacy, medicine, pharmacists, doctors and other healthcare workers (9) (10) (11) (12) (13) (14) . The questionnaires used in those studies were not used on respondents that are engaged in non-medical professions and thus are not suitable for testing the general knowledge about phytopreparations.
There have been several studies that evaluate the knowledge of certain population groups on phytopreparations (15) (16) (17) . Americans, sixty years old and older, were subjected to testing related to the use of phytopreparations, the attitudes towards phytopreparations, but also the knowledge about the safety of the use and regulation of herbal praparations with regard to safety testing, quality and labeling of the product (15) . In a study conducted in urban areas of the Amazon, women's knowledge of the names of herbs that are used for specific indications such as flu, cold, diarrhea, contraception, gynecological problems and wound healing (16) was evaluated. The evaluation of knowledge about herbal preparations was carried out and in Malaysia, where the respondents were women in the prenatal and postnatal period. The study questioned the knowledge of the purity, the possibility of contamination of herbal preparations, then the knowledge about the process of preparing herbal preparations and knowledge of the potential impact of phytopreparations on the fetus, abortion, intrauterine death, a positive health impact on mother and child, and the like (17) . The questionnaires used in these studies were not validated.
The aim of this study was the development and validation of a questionnaire, as an instrument for the evaluation of general knowledge about phytopreparations.
MATERIALS AND METHODS

The development of the questionnaire
The content of the questionnaire was designed based on a systematic review of the existing, relevant literature related to the knowledge of herbal phytopre parations. While developing the questionnaire, the content of the scale was validated by experts in the field of pharmacognosy (Ph.D Vanja Tadić and Ph.D Ivana Arsić) and two focus groups. The questionnaire initially consisted of 22 questions. Respondents were asked to respond to a five-point Likert scale, choosing an answer related to the extent of agreeing with the statement (1-completely disagree, 2-statements were formulated as affirmative and negative in order to minimize the tendency of respondents to respond in consistent way, using answers of only one part of the Likert scale. For this purpose, the questionnaire included a question that stands out from the rest and reflects the social desirability.
Primarily, the questionnaire was adapted according to the study of prevalidation, which was conducted on a small number of respondents. After submission of the questionnaire, a brief interview was carried out with the aim to validate the comprehensibility, clarity, precision, and the need to correct the questionnaire.
Population and sampling
The study was designed as an observational, prospective, cross-sectional study, intended for validation of the original epidemiological questionnaire for the evaluation of knowledge about phytopreparations. The sample included 218 participants, aged 18-80, of different gender diversity, socio-demographic characteristics and health condition, who were using the services of the private pharmacies at the territory of Bijeljina, in February and March 2016.
Participants were chosen as a suitable sample and were previously informed in writing about the research. Just before completing the questionnaire, socio-demographic characteristics of participants were collected, such as: gender (male, female), age (18-29, 30-49, 50-65, > 65 years old), level of education expressed in the number of years spent on education (≤4, 8, 11, 12, 15, [16] [17] [18] , > 18 years) and the health status of patients with respect to the presence of chronic disease (chronic disease: yes/no). All participants were asked to anonymously and voluntarily answer the questions in the structured questionnaire.
The study was approved by the Ethics Committee of the Clinical Center in Kragujevac, and all participants gave written consent before completing the questionnaire. The patients were treated with due respect and care, according to the principles stated in the Declaration of Helsinki.
Reduction of the number of questions
In order to detect and eliminate the questions that are less valuable, the correlation matrix was design ed. Questions with low correlation (less than 0.2) were suggested for elimination. The value of the correlation of each question with an overall score of all other questions ("corrected" overall score) was analyzed by Spearman's correlation coefficient. Questions with low correlation (less than 0.3) were eliminated. Variance and mean value were used as one of the criteria for the reduction of the number of questions (18) . The application of factor analysis reduces the number of questions, or eliminates questions that do not fit into the model (19) .
Reliability testing
Internal reliability or internal consistency of the questionnaire is a measure of the homogeneity of the questions in the questionnaire, i.e. it represents the extent to which questions measure the same attribute. To express the internal reliability Cronbach's alpha coefficient was calculated for the entire questionnaire. The questionnaire has good internal consistency if the Cronbach's alpha coefficient is equal or larger than 0.7, if it is larger than 0.8, it indicates good consistency, and if it is larger than 0.9, the consistency of the questionnaire is excellent (20) . Another aspect of the reliability of the questionnaire is based on the correlation between the parts of the questionnaire. Using the split-half method, the questionnaire was divided randomly into two parts, and the Cronbach's alpha coefficient was calculated separately for both parts of the questionnaire, which ensured the external consistency of the instrument. Based on the reliability (alpha for both parts), the number of questions and the average correlation of the questions of both halves of the questionnaire, the reliability of the whole questionnaire were assessed by calculating the Cronbach's alpha using the Spearman-Brown's "predictive" formula (21) . This is another way of evaluating the reliability of the whole questionnaire. Thirdly, for each question mean scores and their variances were calculated, in order to check their suitability for measurement of whole extent of knowledge.
Exploratory factor analysis
After the reduction of the number of questions, exploratory factor analysis was used for the detection of categories of similar statements in the questionnaire (22) , and defining the number of factors that the questionnaire measured. To confirm the possibility of performing a factor analysis, it was necessary to meet the requirements by using Kaiser-Meyer-Olkin's measure of sam-pling adequacy and Bartlett's Test of Sphericity.
By applying "The Eigenvalues-greater-than-one" rule, and based on the graphic Scree plot, factors were extracted. After extraction of factors, the orthogonal rotation referent axis was made using the Varimax method, and then re-extraction of factors, using the same criteria. In factors, questions were grouped according to the respective common characteristic according to which they explain the same phenomenon, and then they were named.
Validity
To ensure the content validity, an independent expert was consulted, who was to estimate that the questions were characteristic for the measured occur-ence (18) . Content validity was analyzed by a critical examination of the questionnaire by experts in the field of pharmacognosy (PhD. Vanja Tadić and Ph.D Ivana Arsić) and two focus groups, which consisted of five doctors and five masters of pharmacy.
Criterion validity was estimated based on correlation with a similar questionnaire, which is considered the "gold" standard (i.e. "criterion") and which measures the occurrence of interest (23) . Convergent and divergent validity was explored by examining its relationship with other scales, mostly similar or completely different. However, due to the unavailability of questionnaires to measure a similar concept, construct validity was established via the 'known-groups method', comparing two groups that were expected to differ in their knowledge of phytopreparations (24) . As standard, control group of this study included 20 pharmacists, whose knowledge was evaluated and compared with the knowledge of respondents. In addition, within the construct validity, the evaluation of the correlation of knowledge of highly educated respondents (university education, completed post-graduate studies) and the rest of the participants was conducted. Within the construct validity, a divergent validity is determined, whereby the respondents filled out the questionnaire that measures completely different phenomenon -A Short Subjective Well-being Scale (SSWS) (25, 26) . The use of SSWS was approved by the author V. Jovanović, a psychologist at the University of Novi Sad. All calculations were performed by SPSS statistical software, version 18.0.
RESULTS
In the validation study of the questionnaire, 223 respondents participated. Table 1 shows the sociodemographic characteristics of respondents. The mean value of the results referring to the knowledge was 37.79 (Sd = 8.467). Questionnaires that were partially completed and in which the answer to the question of social desirability suggested that the answers were randomly chosen, were not included in further analysis and data processing. The final size of the sample consisted of 218 participants.
Reduction of the number of questions
In order to detect and eliminate the less valuable questions in the original questionnaire of 22 questions, the following parameters were deter-mined: interitem correlation of the questions, "corrected" overall score, standard deviation, mean scores for each question, skewness and kurtosis. Stated values of the final version of the questionnaire (QEK-HP) are shown in Table 2 .
Once the less valuable questions were identified, the elimination of the number of questions was made, and they were reduced to 10 questions. The final version of the questionnaire, after the elimination of questions, on which the factor analysis would be carried out, is presented in Appendix.
Reliability analysis
The value of Cronbach's alpha of the final questionnaire was 0.849. When the questionnaire was divided into two parts using a split-half method, the value of Cronbach's alphas were 0.731 and 0.788, which was then used to calculate the SpearmanBrown coefficient of the entire questionnaire using the Spearman-Brown "prediction" formula. The value of the reliability of the questionnaire as a whole, calculated in this way, was 0.798.
Factor analysis
The value of Kaiser-Meyer-Olkin test was 0.764, and it exceeded the recommended 0.6, while Bartlett's test of sphericity showed statistical signifycance (ᵡ 2 = 858.910, df = 45, sig. = 0.000), which confirms the possibility of performing a factor analysis. After orthogonal rotation of reference axis using the Varimax method, two factors that explain 55.505% of the total variance singled out. The first factor bears 4.312 eigenvalues (43.136% of variance), and the second factor carries 1.237 eigenvalues (12.369% of variance). The distribution of questions into factors after Varimax rotation and the names of the factors are shown in Table  3 .
Validity
Content validity was analyzed by two focus groups. Based on the opinions, the questions were clear, understandable, accurate, relevant and on a scale from 1 to 5 ranked with 4 or 5 points. On the basis of content validation there was no replacement or omission of questions, while only three questions were slightly modified. Based on the correlation coefficient of the QEK-HP and SSWS (ρ= -0.069), it can be concluded that there is no high correlation, which supports the divergent validity. The simple independent t-test showed a significant difference (p = 0.000) in the level of knowledge about phytopreparations, between the two groups (20 pharmacists and respondents). By using the one-way ANOVA, a statistically significant difference (p = 0.033) was present in the level of knowledge between highly educated respondents and the rest of the participants.
DISCUSSION
The results of the conducted study suggested that the final version of the questionnaire for the evaluation of knowledge about herbal preparations (QEK-HP) has good internal consistency (0.849) and homogeneity when randomly splitting a questionnaire into two parts. Exploratory factor analysis singled out two factors: "General questions about the safe use of phytopreparations" and "The safe use of phytoprepa rations in vulnerable groups". Questions related to the side effects of commonly used herbal preparations and potential interactions with medications (St. John's wort, garlic, bearberry tea, green tea, marshmallow, hawthorn, ginkgo, senna, buckthorn, garlic) were eliminated from the primary version of the questionnaire, which indicates the lack of knowledge and the need for more education and information.
The first factor consists of six questions and shows considerable internal consistency (0.778). The issues covered by these factors relate to safety of using phytopreparations, potential side effects and interactions with medications, need to control the quality i.e. safety and efficacy of phytopreparations, the possibility of causing allergies after application, potential toxicity and safety with regard to bacterial contamination and the presence of heavy metals. In the last two decades the application and popularity of phytopreparations is in the expansion. Based on the large number of studies, there is an opinion that the herbal preparations are safe and harmless to human health, regardless of many reported adverse reactions of herbal active ingredients, contaminants, as well as interaction with synthetic drugs (4) .
Based on the research conducted in Serbia and Saudi Arabia, there is the opinion that the herbal preparations and herbal dietary supplements are safe and harmless to health. Only one half of the participants believe that the combined application of phytopreparations and conventional medications is not safe (5, 6) .
In Kansas City, a survey was conducted among the geriatric population, where 66% of respondents believed that herbal medicines are safe for use, while a smaller number (27%) knew that the purity of herbal preparations is questionable (5) . The second factor has singled out four questions and shows a good internal consistency (0.815). The questions are related to the safety of use of herbal preparations in pregnant women, nursing mothers, children, geriatric population and patients with chronic disease. In Italy, the survey was conducted among elderly patients who were treated with warfarin. Most respondents believed that the use of phytopreparations is useful and that there is no risk of adverse reactions and interactions. Out of 294 patients, 69 used herbal preparations during the treatment with warfarin, 6 of them reported adverse reactions, and 16 of them an unstable value of INR (8) . Based on these data, patients' knowledge about the possible interactions of herbal preparations with warfarin can be assessed in an indirect way.
Non-validated questionnaires were used as instruments in these studies, and their reliability and other psychometric properties have not been presented. In addition to the evaluation of knowledge, they estimate the use and the attitude on herbal preparations. Thus, the results of previously mentioned studies cannot be compared with the results of questionnaire used in our study.
Content validity was confirmed by a critical examination of the questionnaire by experts in the field of pharmacognosy and two focus groups. Within the construct validity, divergent validity was confirmed, with the help of SSWS (Short Subjective Well-being Scale). The limiting factor of this study is the lack of the "gold standard" to confirm the criterion validity. Although there is a number of studies carried out with the aim of evaluating the knowledge of herbal preparations among students of pharmacy, medicine, pharmacists, doctors and other healthcare professionals (10, 12, 13) , these questionnaires have not been validated and adequate for testing the general knowledge about herbal preparations. In addition, there are validated questionnaires that measure the attitude of healthcare professionals about complementary alternative medicine (CAM) (27) (28) (29) . They evaluated a differrent concept; a CAM represents the broader concept compared to phytopreparations. Since there is no questionnaire in Serbian language, which would measure a similar concept, the control study was used as a standard, and it compared the results of the knowledge of the control group (pharmacists) and the test group. The research results showed that there was an expected, significant difference in the level of knowledge about the phytopreparations between the two groups, which confirms the known-groups validity. The significant differrence between total knowledge score of highly educated respondents in relation to the rest of the participants indicates that the questionnaire has a good construct validity.
The main limitation of this study is that it was not possible to determine the temporal stability by retesting the respondents after 15 to 20 days, because it was not possible to organize another meeting with participants who were surveyed at various locations. Also, criterion validity has not been established because adequate questionnaire that measures similar phenomenon was not available. One of the limitations is the fact that the participants themselves filled out the questionnaire.
CONCLUSION
The questionnaire for the evaluation of knowledge about herbal preparations (QEK-HP) is reliable and valid instrument for measuring the general knowledge about the safety and reliability of the herbal preparations use. This is very important because the evaluation of knowledge could lead to undertaking some measures for improving it. It would further on reduce the potential adverse reactions and interactions of phytopreparations with conventional drugs, and the application would become safe and the optimal. The additional knowledge could be enriched through school education, various workshops in local communities, but mostly by receiving useful information by health professionals.
